Objectives: The modern era of hemodialysis access surgery began with the publication in 1966 by Brescia et al. describing the use of a surgically created arteriovenous fistula. Since then, the number of patients on chronic hemodialysis and the number of publications dealing with hemodialysis access have steadily increased. We have chronicled the increase in publications in the medical literature dealing with hemodialysis access by evaluating the characteristics of the 50 most cited articles. Methods: We queried the Science Citation Index from the years 1960-2014. Articles were selected based on a subject search and were ranked according to the number of times they were cited in the medical literature. Results: The 50 most frequently cited articles were selected for further analysis and the number of annual publications was tracked. The landmark publication by Dr Brescia et al. was unequivocally the most cited article dealing with hemodialysis access (1109 citations). The subject matter of the papers included AV fistula and graft (9), hemodialysis catheter (9), complications and outcomes (24), and other topics (8). Most articles were published in nephrology journals (33), with fewer in surgery (7), medicine (7), and radiology (3) journals. Of the 17 journals represented, Kidney International was the clear leader, publishing 18 articles. There has been an exponential rise in the frequency of publications regarding dialysis access with 42 of 50 analyzed papers being authored after 1990. Conclusion: As the number of patients on hemodialysis has increased dramatically over the past five decades, there has been a commensurate increase in the overall number of publications related to hemodialysis access
Introduction
Hemodialysis has emerged as a widely accepted treatment for end-stage renal disease, which is estimated to affect over 3 million individuals worldwide. 1 The tremendous growth in the use of hemodialysis would not have been possible without the many advances in the field of vascular access over the past 50 years.
We have attempted to chronicle the progress and increase in dialysis access related publications by evaluating the annual number of publications and the characteristics of the 50 most cited articles in the literature.
Materials and methods
The Science Citation Index of the Institute for Scientific Information was queried from the years 1960 to 2014. 2 Articles pertaining primarily to vascular access published in any scientific journal were considered. Studies regarding peritoneal dialysis were not considered. A subject search was conducted using variations of the terms hemodialysis access, arteriovenous fistula, arteriovenous graft, and dialysis catheter. Exclusion criteria included topics that were not relevant to the search, such as non-dialysis arteriovenous fistulae or malformations, carotid disease, cardiac disease, and aortic aneurysm. Articles were then ranked according to the number of times they were cited in the medical literature. The 50 most frequently cited articles were then selected for further analysis. First author, journal of publication, and the primary subject matter of the papers were recorded on a computerized spreadsheet using Microsoft Excel (Microsoft Corp., Redmond, Washington, DC, USA). Publications with overlapping subject matter were adjudicated to best fit category by a consensus of co-authors. In addition, the overall number of hemodialysis access publications was tracked by year. This methodology has previously been described in a recent publication analyzing the 100 most frequently cited articles in vascular surgery. 3 
Results
Over the past five decades, there has been a progressive increase in the number of hemodialysis access related publications, especially within the last 20 years ( Figure 1 ). The 50 most cited articles in the hemodialysis access literature are listed in descending order in Table 1 . Analysis of the 50 most cited publications was performed by subject matter and journal. The subject matter of the papers (Figure 2 ) included arteriovenous fistula and graft (9), hemodialysis catheter (9), complications of hemodialysis access (24) and miscellaneous topics including demographics/cost, policy statements, guidelines, and reporting standards (8) . There was significant overlap between topics, which made clear distinction between categories quite difficult. Most articles were published in nephrology journals (33) with fewer in surgery (7), medicine (7), and radiology (3) journals ( Figure 3 ). Of the seventeen journals represented, Kidney International was clearly the leading journal, having published 18 of the 50 papers. This was followed by the American Journal of Kidney Diseases (6), Nephrology Dialysis Transplantation (5), Journal of Vascular Surgery (3), and JAMA (3). Other journals represented on the list published only one or two articles ( Table 2 ).
Discussion
Analysis of trends in hemodialysis access publications and specifically the 50 most cited publications in the hemodialysis access literature clearly leads the authors to several conclusions. As interest in hemodialysis access has increased over the past five decades, the number of published and cited articles in the medical literature has increased exponentially. By 1990, the global dialysis population approached 500,000 patients. In addition, technologic advances and specifically the recent explosion in endovascular therapies may account for some of the recent increase in publications in the medical literature.
Several initiatives were launched in the past decade with the goal of improving treatment outcomes of patients with chronic kidney disease (CKD). [5] [6] [7] [8] The Dialysis Outcomes and Practice Patterns Study (DOPPS) gathers data on practice patterns in dialysis facilities in 12 countries, including the USA. One of many articles generated from the DOPPS database is the third most cited publication on our list. 5 Another initiative, the National Kidney Foundation Disease Outcomes Quality Initiative (NKFKDOQI) TM has attempted to provide evidence-based clinical practice guidelines for all stages of CKD and related complications since 1997. 7 Specific attention is given to hemodialysis access in the original manuscript and in the most recent update of these guidelines published in 2006. The general nature of this initiative has probably prevented these publications from appearing on our search, although it is likely that these publications are and will continue to be cited frequently in future medical literature dealing with CKD and hemodialysis access. Finally, the Fistula First Initiative was promoted by the Centers for Medicare and Medicaid to increase the utilization of autogenous fistulas in patients on hemodialysis. 8 This important initiative is represented by a website, also precluding it from our analysis.
It is again worth emphasizing the importance of the concept of the surgically created arteriovenous fistula and the landmark publication of Brescia et al. 4 It is noteworthy that the impact of this publication in the New England Journal of Medicine in 1966 is once again validated by our analysis. (8) Catheters (7) Complications/Outcomes (25) Other (9) Figure 2 . Subject matter of the most cited hemodialysis access articles.
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Nephrology (35) Surgery (7) Medicine (6) Radiology (2) Figure 3 . Primary medical specialty of the journal in which the articles were published. 
